Silver-intensifcation methods described in the literature for the diaminobenzidine (DAB) and diaminobenzidine-nickel (DABINi) endproduct of the peroxidase reaction were compared in model systems after immunoperoxidase and in situ hybridization. First, these methods were compared in immunohistochemical model systems, using the demonstration of glial fibrillar acidic protein (GFAP) and prostatespecific antigen (PSA) in pataffi sections of human brain and pmtate tissue, respectively. When DAB without Ni was used as substrate, tissue argyrophilia caused considerable background staining. Only when this tissue reactivity was quenched with, e.g., CuSO4 with HzOz or thioglplic acid, were the results acceptable. A considerable improvement in the signal-to-noise ratio could be obtained when nickel was included in the substrate mixture. The methods that proad to be best for demonstration of GWP and PSA made use of acid developer solutions. Subsequently, these methods were compared with other &ti= immunostaiaing methods for demonstration of the gamma-delta T-cell receptor in frozen lymphoid tissue. In this model a considerable inaease a method also proved suitable in double immuno-hybrid0 stainings for the demonstration of EBV DNA in specific antigen-positive Reed-Stemberg cells in paraffin sections of Hodgkin lymph nodes. (/Hisrochem C ' e m 40: 4H-504, 1992) 
Introduction
Immunoperoxidase techniques are by far the most frequently used for identification of antigenic structures in tissue sections at the light microscopic level. Moreover, these techniques are also becoming more and more important for detection of labeled hybrids after nonradioactive in situ hybridization, e.g., after using biotinylated DNA probes. The chromogenic substrate for immunoperoxidase in the number of positive cells could be obtained using silver intensification. The different methods using DABlNi were also compared for use in DNA in situ hybridization (DISH). In this case two model systems were used: human papilloma virus type 11 (HPV-11) DNA in condyloma tissue (abundant target model) and Epstein-Barr virus (EBV) DNA in a mononucleosis lymph node (low target model). For demonstration of HPV-11, all methods gave more or less satishctory results, which were best with the acid developer solutions. Moreover, for demonstration of EBV DNA, a signal could be obtained only with these developer solutions. Such that remains superior to all others is diaminobenzidine (DAB) with H202, which forms an insoluble brown polymer.
In some instances, however, the most sensitive immunoperoxidase techniques fail owing to an extremely low concentration of antigenic determinants in the tissue. This problem is even more acute in the case of non-radioactive in situ hybridization. For example, when sensitive techniques such as Southern blotting or the polymerase chain reaction have demonstrated the presence of viral DNA, it is frustrating to be unable to localize it exactly in the tissue because of an inadequate copy number of viral genomes per cell. In such instances the intensification of the DAB staining o&ts a potential to markedly enhance the sensitivity of the technique. Most of these intensification methods utilize the affinity of the 4% MULLINK, VOS, P A , HORS'I", VAN DER VALK, WALBOOMERS, MErJER DAB polymer for heavy metals such as nickel, gold, and especially silver. However, a problem often encountered is that certain tissue elements also have affinity for, in particular, silver ions (tissue argyrophilia), which influences the signal-to-noise ratio in an unfavorable way. Yet these DAB-silver intensification methods, in combination with methods to reduce the argyrophilia of the tissue, have resulted in some very sensitive staining techniques and refinements thereof (3-9,12-14,18,19) .
In our study we compared a number of these intensification methods, both for the detection of antigenic determinants on frozen and paraffin sections and for their suitability for DNA in situ hybridization (DISH) after the use of biotinylated DNA probes. We also tested their applicability for immuno-hybrido doublestaining methods.
Our investigation consisted of three parts: first, methods were compared in which DAB was complexed with silver without the use of nickel after immunoperoxidase staining in certain model systems. Second, combinations of DAB, nickel, and silver were compared in the same models. Third, the methods that were found to be most sensitive for antigen detection were tested for their suitability for DISH and compared with another frequently used detection system. The model systems chosen consisted of tissues with different target densities, tissue argyrophilia, and pre-treatments.
Materials and Methods

Tissue
All tissue samples used were derived from our files. They consisted of tissues with different target densities and endogenous argyrophilia. As immunohistochemical models the following tissue samples were used. As an example of tissue with abundantly present antigen, prostate carcinoma, fixed in sublimate-formalin, was used with prostate-specific antigen (PSA) as detectable antigen. For tissue with moderate antigen density but high tissue argyrophilia, formalin-and Bouin's-fixed hippocampus was used in which glial fibrillary acidic protein (GFAP) was present. For frozen sections with rather low antigen density, tonsil tissue was used with the detectable gamma-delta T-cell receptor. For models to be tested for in situ hybridization, tissue samples were used with a highas well as a low-target density. These consisted, respectively, of formalin-fixed, paraffin-embedded condyloma tissue with the presence of human papillomavirus type 11 (HPV 11) DNA and of lymph node samples from patients with mononucleosis or Hodgkin disease with the presence of Epstein-Barr virus (EBV) DNA, fixed and embedded in the same way.
To ensure a reliable comparison of the different staining methods, sections from the same tissue blocks were always used. The paraffin-embedded tissue sections were deparaffinized and brought to water in the usual manner. Endogenous peroxidase was blocked with H20~-methanol(21) and, if necessary, mercury pigment was removed by lugol-iodine, followed by sodium thiosulfate. Frozen sections were fixed for 10 min in acetone.
Antibodies
Antibodies used were monoclonal mouse anti-GFAP (Monosan; Uden, The Netherlands) and mouse anti-PSA (Dako; Glostrup, Denmark). The MAb against gamma-delta T-cell receptor was obtained from T-cell Sciences (Cambridge, MA). The MAb BERH2 (CD30) was obtained from Dako.
Secondary antibodies used were: rabbit anti-mouse Ig-HRP from Dako; rabbit anti-biotin from Enzo (New York, NY); goat anti-rabbit biotin from Vector (Burlingame, CA); and streptavidin-biotin-horseradish peroxidase (Detek I-HRP) from Enzo. For demonstration of mouse MAb. occasionally the avidin-biotin-peroxidase complex (ABC-PO) method was used with reagents from the Vector Elite kit (Vector), or the alkaline phosphatase-antialkaline phosphatase (APAAP) technique using reagents from Dako.
Immunohistochemistry
For demonstration of GFAP and PSA the indirect immunoperoxidase technique was used (20). After being brought to water and after blocking of endogenous peroxidase activity the sections were incubated with 2% normal rabbit serum in PBS for 10 min. Then the primary antibodies were applied for 1 hr: mouse anti-GFAP at a dilution of 1:lOO or mouse anti-PSA at 1:25, both in PBS containing 1% bovine s e m albumin (PBS-BSA).
As secondary antibody, rabbit anti-mouse Ig-HRP was used at a dilution of 1:25 in PBS-BSA for 30 min. After the incubations the sections were thoroughly washed with PBS. For demonstration of the gamma-delta T-cell receptor on frozen sections the indirect avidin-biotin-peroxidase (ABC-PO) method was used according to Hsu et al. (lo) , or the alkaline phosphatase-anti-alkaline phosphatase (APAAP) method according to Cordell et al. (1) . Between all incubations sections were thoroughly washed with PBS.
In all instances controls were included, which consisted of parallel sections on which the primary antibody was omitted from the staining sequence. 
Probes for In Situ Hybridization
In Situ Hy bridzatioon
For in situ hybridization, modifcations ofthe methods previously described (16, 17, 23) were used. Dewaxed and peroxide-blocked p d i n sections were digested with 0.1% proteinase K for 10-15 min in 0.05 M Tiis-HC1, pH 7.6, containing 5 mM EDTA, at 37'C. After washing in PBS and distilled water, sections were dehydrated in graded alcohols and air-dried. Prehybridization was carried out by dripping 10-20 pl hybridization mix without probe onto the dried section, which was then covered with a coverslip and incubated for 1 hr in a humidified atmosphere at 37'C. The hybridization mix consisted of 50% formamide, 10 x Denhardt's (0.2% Ficoll. 0.2% BSA, 0.2% polyvinylpyrrolidone), 2 x SSC (SSC is 0.15 M NaCl with 0.015 M sodium citrate), 10% dextran sulfate, and 250 pg/ml sheared salmon sperm DNA. After washing in water the sections were dehydrated and airdried again. Depending on the size of the section, 10-20 pI of hybridization mix containing 2 ng/l.rl biotinylated HPV-11 DNA, or 1 ng/pl biotinylated EBV DNA, were applied and mounted with a glass coverslip. Both DNA probe and target DNA in the tissue section were denatured together by heating at 98-103'C for 4 min. Hybridization was then carried out overnight at 37°C in a humidified atmosphere. In this way, hybridization occurred at about Tm -25 (15) . After hybridization, tissue sections were subsequently washed in 2 x SSC (to loosen the coverslips) and three times for 20 min in 50% formamide with 0.1 x SSC at 37'C (Tm -10).
For detection of the biotinylated hybrids, the following incubation se- None of these in situ hybridization procedures resulted in RNA staining, and only the target DNA was detected, as described earlier (17). Controls consisted of parallel sections on which identical hybridization and staining sequences were performed, but with replacement of the specific probe by a control probe.
Diaminobenzzdine (DAB) Staining and Silver Intensification Procedures
A. Without Nickel. Standard immunoperoxidase staining was performed using 0.5 mglml DAB.4HCI with 0.02% H202 in 50 Mm Ek-HC1, pH 7.6, for 2 min. Then sections were washed in distilled water three times, after which silver intensification was performed.
AI.
Directly after DAB staining the basic "light-insensitive physical developing solution" of Gallyas ( 5 ) was used for 0.5-2 min. This solution was freshly prepared just before use by slowly adding 10 ml of stock Solution B to 10 ml of stock Solution A while stirring vigorously. Stock Solution A consisted of 50 g of sodium carbonate dissolved in 1 liter of distilled water. Solution B consisted of 2 g of ammonium nitrate, 2.0 g of silver nitrate, 10 g of tungstosilicic acid, and 7 ml37% formaldehyde, dissolved in that order in 1 liter of distilled water.
AZ.
After DAB staining the tissue argyrophilia was blocked by incubation of the sections in 20% thioglycolic acid in 0.6 M HCI and then, after rinsing in distilled water, the same physical developer as in the former method was used, according to Gallyas et al. (6) for 0.5-2 min.
A3. After DAB staining the sections were incubated in 0.1% gold chloride for 5 min and then, after rinsing, in neutralized sodium sulfide for 5 min. The DAB-gold sulfide formed has a high affinity for silver. Silver intensification was performed again by the same developing solution for 1-2 min. This method is according to Newman et al. (18). A4. After DAB staining, tissue argyrophilia was blocked with thioglycolic acid as above and then the same physical developer was used for 1-2 min. Thereafter the silver precipitate was "toned" by using gold chloride (0.05 %, 8 min) and sodium thiosulfate (3%. 10 min) according to Lipositz et al. (12) .
AI.
After DAB staining tissue argyrophilia was blocked by 10 mhl copper sulfate for 10 min, followed by hydrogen peroxide (3% in 1% sodium acetate for 15 min). Then, after washing in 1% sodium acetate, silver intensification was performed again with the developing solution from Al. This method is according to Gallyas and Wolff (8) .
B. With Nickel. Immunoperoxidase staining was performed using 0.2 mglml DAB, with 0.07% NiC12 and 0.002% H202 for 2 min. Then, sec-tions were washed three times with distilled water. The following silver intensification methods were used.
BI. Same as Al.
B2. Blocking of tissue argyrophilia with thioglycolic acid and use of same developing solution as in A1 (6).
B3.
Blocking oftissue argyrophilia with thioglycolic acid, using the developing solution as in B1 and "toning" of the silver precipitate with gold chloride and thiosulfate (12) .
B4.
In this case no separate quenching of tissue argyrophilia was performed but instead the physical developing solution (as in AI) was adapted in such a way that its content of the colloid tungstosilicic acid was augmented sevenfold (19).
BI.
Quenching of tissue argyrophilia with CuSO4 (10 mM. 10 min) and, after rinsing in 0.1% sodium acetate, in H202 (3%. 10 min). Then the physical developer as in method A1 was used. This method is according to Gallyas and Merchentaler (7) .
B6. No separate quenching step was used. An acid instead of a basic physical developer was used, which was found earlier to have much less affinity for argyrophilic tissue elements (4). This developer solution was also freshly prepared just before use by slowly adding 1 ml of Solution B and 1 ml of Solution C to 8 ml of stock Solution A. Stock Solution A: after dissolving 80 g sodium acetate in 500 ml distilled water, 5.6 ml concentrated acetic acid is added, then 100 ml silver nitrate, and then 10 ml of 1% cetylpyridinium chloride under vigorous stirring. This solution is kept overnight at 4'C before filtration and then 60 ml of 1% Triton X-100 is added. After that the solution is made up to 800 ml. Stock Solution B dissolve 5 g of sodium tungstate in 100 ml distilled water. Stock Solution C: 0.2 g of ascorbic acid is dissolved in 100 ml distilled water (13) .
B7. A commercial silver intensification kit was used that contains several quenching and toning solutions to be used sequentially (AMP B kit; Digene, Silver Spring, MD) (9). The kit was used according to the manufacturer's instructions.
Combination of DISH and Immunohistochemistry
To see if the DAB-nickel-silver method could be used in combination with immunocytochemical staining, sections of pdin-embedded lymph nodes derived from Hodgkin disease patients were used. A combination of antigen staining with the BERH2 monoclonal antibody that recognizes Reed-Sternberg cells and hybridostaining of EBV DNA was performed, essentially as described previously (17) . Immunostaining was performed first with the indirect peroxidase or ABC-PO method with standard DAB-HzOz staining. Subsequently, the sections were processed as described for in situ hybridization and hybridized with the EBV DNA probe.
In contrast to the method described earlier (17) . the presence of the hybridized DNA was revealed with the enhanced DAB-nickel (DAB-Ni) peroxidase method with silver intensification, according to method B6 (13) .
Evaluation of the Results
For comparison of the different silver intensification procedures, staining intensities as well as background staining were evaluated. Each section, either immuno-or hybridostained and submitted to silver intensification, was always accompanied by a parallel section on which the primary antibody was omitted or the specific DNA probe was replaced by a nonspecific probe, respectively. By mutual comparison of the stained sections, the degree of staining intensity and of background staining was estimated. MULLINK, VOS, JIWA, HORSTMAN, VAN DER VALK, WALBOOMERS, MEIJER
Results
Immunohistochemistry
First of all, the different methods were compared for the immunohistochemical staining of GFAP in sections of human hippocampus (formalin and Bouin's fixation) and of PSA in sections of prostate carcinoma. At fmt the DAB intensification methods were used without nickel. The results are shown in Table 1 . As can be seen, quenching of endogenous argyrophilia in combination with the physical developer of Gallyas (5) gave a slightly better signal-to-noise ratio than the other procedures. As could be expected, procedures without a quenching step gave considerable staining of antigen-negative tissue elements.
In Table 2 , methods are compared in which the DAB-nickel endproduct of the peroxidase reaction was intensified with silver. The same models as in Table 1 were used; some results are shown in Figures 1 and 2. As compared with Table 1 , a lower concentration of DAB-HzOz substrate was used. Incubation time with the physical developer was restricted to allow a comparison between the different methods. Obviously, three of the methods shown in Table 2 are outstanding: Gallyas' method (7) using CuS04-H202 quenching in combination with his basic physical developer from 1971 ( Figure 2B; Method B5) ; the method of Merchentaler et al. (13) , using an acid physical developer solution, bypassing the need for quenching tissue argyrophilia ( Figures 1B and 2C; Method B6) , and a commercial silver amplXication kit ( Figures 1A and 2C ; Method B7). Within a restricted period of time these methods give a respectable staining intensity without causing visible background staining. The method of Przepiorka et al. (19) , which was especially advocated for in situ hybridization, was much slower than the former three but also caused a certain background staining before signal intensification was optimal. Methods using thioglycolic acid as pre-treatment (6.11) or gold chloride as toning solution after DAB intensification (18) were not suited for use in combination with DAB-Ni staining.
Concerning fixation of the tissue, all methods were used on Peroxidase staining was performed with 0.1 mglml DAB and 0.02% H202 for 2 min in Tris buffer, pH 7.6. Silver intensification time was 3 min. Only when staining results for the different fixatives were different are they given in the table.
Staining intensities are expressed as + , weak; + + , moderate; + + + , rather strong.
Background staining is the staining obtained when the primary antibody was omitted from the relevant staining sequence and is expressed as --, negative; -, very weak; + , weak; + + , moderate. formalinas well as on Bouin's-fixed tissue. In general, the Bouin'sfixed tissue behaved slightly better, both concerning staining intensity as well as background staining. However, for the three best methods indicated above, no difference could be seen. For frozen sections, immunostaining of the gamma-delta T-cell receptor on tonsil sections was studied. In this case only Methods B6 and B7 (see Materials and Methods) were studied. The monoclonal antibody was used in such a dilution (1:lOO) that no DAB signal could be detected after indirect immunoperoxidase staining with secondary antibody at 1:50. In Table 3 , the results are compared with the same sections and primary antibody, stained with the APAAP and ABC-PO methods.
In Situ Hybridization
In situ hybridization was performed using the silver intensification methods that proved to be the best in the immunostaining experiments. Two model systems were used: an abundant-target model (the demonstration of the HPV-11 DNA in condyloma tissue) (Figure 3 ), and a low-target model (the demonstration of Epstein-Barr viral DNA in tissue sections of Hodgkin lymph nodes or lymph nodes from patients with mononucleosis) (Figure 4) . Demonstration of HPV DNA in condylomas is no problem in most cases: a standard alkaline phosphatase-based detection system after a plain incubation sequence is in most cases sufficient to demonstrate the presence of the virus. When this method was enhanced by incorporation of anti-biotin serum in the incubation sequence, a comparison with the peroxidase-based incubation sequence with the silver intensification step could be made. For the demonstration of HPV-positive cells (Figure 3 ), no striking differences between the methods were found, the nonintensified detection systems giving a fair result. Highest background was seen with the AP-based detection systems ( Figure 3A) . In the silver-intensified methods the background was less and also had a different character. This can be seen in Figure 3C and better in Figure 3E . The silver granules seemed to have a special affinity for nuclei, although it cannot be excluded that nonspecific hybridization occurred which became visible only after the staining intensification procedures. In addition, the character of the silver staining was different with Methods B4 ( Figure 3F ) and B5 (Figure 3C) as compared with Methods B6 and B7 ( Figures 3D and 3E) , because the former showed fine black dots superimposed on a blue-gray (DAB-NI) background, whereas the latter showed only black, often united dots. The difference in staining intensity after Ag intensification or the number of positive cells in Table 4 is, however, in the first place dependent on the incubation time with the developer solution. After prolonged incubation with Methods B4 and B5, the same intensity can be reached. However, background staining will then reach an unacceptable high level.
A quite different situation is seen in Table 4 and Figure 4 , concerning the demonstration of EBV DNA in mononucleosis lymph nodes. No signal could be revealed without the use of silver intensification, even after the enhanced detection methods. In addition, a rather drastic proteolytic treatment of the tissue was needed before the EBV DNA could be reached by the probe and a satisfactory signal could be obtained. The morphology of the tissue was then of a rather bad quality (see Figure 4 ). In this model system the advantage of the silver intensification according to Merchentaler et al. (13) (Method B6) was shown to full advantage. After a short, carefully microscopically controlled incubation of only 5-20 sec, the tiny silver dots representing the EBV DNA were revealed (Figure 4) . Method B7 was only slightly less effective; the silver granules were fewer, although somewhat larger, but the background staining (as very fine, randomly dispersed silver granules) was more prominent when compared with Method B6.
Combination of DISH and Immunohistochemistry
In Figure 5 a double staining is shown in which Reed-Stemberg cells in a lymph node section are characterized by antigen expression in combination with the demonstration of EBV DNA. Sections were stained first with the BEN2 monoclonal antibody using a "normal" immunoperoxidase-DAB staining and were subsequently subjected to proteinase K digestion and DISH for EBV DNA, using the enhanced peroxidase-based hybrid detection with Ag intensification according to the Merchentaler (13) procedure. A nice contrast could be seen between the red-brown membrane antigen staining and the black spots in the nucleus indicating EBV DNA. A special feature of this staining is that no crossreaction occurred between both avidin-biotin-based staining sequences (which was found earlier in some more simple model systems) (17) , nor of the Ag intensification of both DAB complexes. This indicates that the rate of silver intensification of the DAB-Ni complex is much faster then that of the plain DAB polymer. Table 3 
. Conpariron of some high-sensitivity immunostaining methods to demonstrate the delta-gamma T-cell receptor in frozen sections of activated lymph nodes
Discussion
When common immunocytochemical methods fail in the demonstration of low amounts of antigens in tissue sections, two principal techniques are available to solve this problem. The first is to obtain signal multiplication by using several immunoincubation steps, such as the PAP, APAAP, or ABC method or combinations thereof. The second is to enhance the intensity of the final staining product. The same is true for signal detection in nonradioactive in situ hybridization. For this purpose, several methods are described for application on tissue sections or cytological preparations. Most of these methods are based on the (immuno) histochemical detection of a marker molecule linked to the DNA (or RNA) probe used. Very popular, for instance, is the method in which a biotinylated probe is recognized by streptavidin linked to alkaline phosphatase, which is subsequently revealed by a combination of NBT and BCIP, giving a blue-purple reaction product (indicated here as the "simple detection method"). An amplification of this method (the "enhanced method" in the study) can be made by using an anti-biotin antibody first, followed by a biotinlabeled secondary antibody and the avidin-alkaline phosphatase. The colored precipitate is rather coarse, allowing fast detection of positive cells, but is localization is not very precise and, especially with the enhanced method, is subject to background staining. When a peroxidase-based detection system is used, the simple detection method is considered to be less sensitive compared with the alkaline phosphatase-based method. However, if one uses one of the enhanced methods, as indicated above, the difference is a 
In all cases an enhanced detection method, using an anti-biotin antibody first, was used. AP, alkaline phosphatase; IPO, immunoperoxidase; IPO, DAB-Ni, immunoperoxidase with DAB-NI; IPO, DAB-Ni-Ag, immunopcroxidase with DAB-NI and Ag -, no positive cells visible; + , few positive cells; + + , more positive cells; and + + + , many positive cells.
Background staining is the staining obtained when a control probe w s used in the hybridization procedure but with the same detection and enhancement sequence.
Three-min silver intensification. f Fifteen-sec silver intensification.
intensification.
It is expressed as --, negative; -, negative to weak; + , weak to moderate. matter of the delicacy of the staining: come precipitates after alkaline phosphatase with NBT-BCIP and fine, delicate dots after peroxidase with DAB-H202 that often need a higher magnification to be microscopically visible. These faint, sometimes almost invisible DAB precipitates can be substantially color-intensified by silvercontaining, so-called physical developer solutions. Silver ions are reduced to metallic silver at sites in the tissue with a special affinity, called argyrophilia. This is also the case for tissue sites stained by the diaminobenzidine polymer after peroxidase staining. If the tissue itself contains many argyrophilic elements, e.g., nerve cells, the challenge is to quench or to eliminate their silver reactivity and to specifically enhance the staining intensity of the DAB precipitates. A number of attempts have been described to achieve this purpose with more or less success (1) (2) (3) (4) (5) (6) (7) (8) 12, 13, 18, 19) .
The methods used in our study are principally applications and modifications of two physical developing solutions: the "lightinsensitive physical developing solution" of Gallyas (>) and an acid developing solution, also from Gallyas (4). Another well-known, also acid, developing solution was described by Danscher (2) and is the basis for many immunogold-silver procedures. This solution, however, proved to be unsatisfactory for the intensification of DAB staining, especially in combination with nickel, and was not studied further.
Most methods involve specific quenching of tissue argyrophilia without A c t i n g the affinity of the DAB polymer, e.g., by treating the tissue after DAB staining with periodic acid (>), performic acid (3), thioglycolic acid (6), perchloric acid (14) . or copper sulfate and H202 (8) . Another principle is to increase the DAB argyrophilia in comparison with tissue argyrophilia by adding nickel ions to the DAB-H202 solution (7, 13, 19) , or by making use of the affinity for the DAB polymer for gold, which is first converted into the sulfide and subsequently silver-intensified (18, 22 ). An excess of Ag precipitate after DAB intensification can be reduced by "toning" with gold chloride (12) .
In all these methods it is important to carefully control the silver intensification microscopically and to stop the reaction before nonspecific tissue reactions occur. This time may be as short as a fcw seconds for our adaption of the Merchentaler method (13) to demonstrate EBV DNA in lymphoid tissue. From our experience, best results were obtained with the Merchentaler variant of 1989 (Method B6) (13) and the Amp B kit (Method B7) (9) . Of these, the first method is much simpler and requires fewer incubation steps than the Amp B method. A disadvantage is that the method requires careful microscopic control during the silver intensification step. In addition, the nature of the precipitate is different. The AMP B precipitate looks like small conglomerates of spheroids, whereas the Merchentaler silver precipitate has the tendency to grow randomly as tree-like structures if the reaction proceeds.
A general disadvantage of silver intensification methods is the often infcrior quality of the tissue morphology, especially of the structure of the nuclei. This is only partly caused by the proteolytic tissue pre-treatments and is also dependent on the silver intensification step. Therefore, these methods are espially suited for screening purposes, e.g.. to detect the presence and quantity of antigendefined cell types or the presence and number of cells infected by certain viruses such as HPV, EBV, or CMV by DISH. Eventually, the nature of the positive cells may be determined by a primary immunostaining with relevant antibodies before the proteolytic digestion for the DISH procedure is started (17) , and is demonstrated here for the combination of EBV DNA and CD30 in Reed-Sternberg cells, in this case also in combination with silver intensification.
Summarizing, we can conclude that silver intensification of immunoperoxidase staining, using the DAB-Ni substrate, is an important additional technique and can markedly enhance the sensitivity of immuno-and hybridocytochemistry.
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